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INTRODUCTION
The Guarani Aquifer is one of the largest freshwater aquifers in the
world, underlying northeastern Argentina, central-west Uruguay, the
west-central and southeast regions of. Brazil, and with portions
extending into Paraguay.1 Its immense capacity to supply the region
with water for both present and future generations depends upon the
sustainable management, conservation, and protection of the aquifer
system. Because there is an ever-increasing strain on potable surface
waters due to growing global populations and increasing water
demands, and because 98% of the freshwater on the planet is
groundwater, it will likely become the focal point in meeting the global
water demands.2
Already, the groundwater from about 300
transboundary aquifer systems around the world plays a critical role in
meeting the water needs of over two billion people.3
Securing and maintaining the water resources of the aquifer is a
priority for all riparians because sustainable water management can
serve as a basis for social and economic growth and development for
much of South America and the MIERCOSUR Common Market. 4 While
no management framework currently exists, advocacy and support for
increased understanding, cooperation, and protection of the Guarani
Aquifer continues to grow. Parallel advancements and progress in the
development of a legal framework for the Guarani Aquifer, and
transboundary groundwaters generally, would have a dynamic impact
on the management of these sensitive resources.
Though international water laws have advanced significantly in the
last twenty-five years, no law specifically addresses a legal framework for
the Guarani Aquifer. Most developments in international water law
have related to surface waters.
The few legal agreements and
advancements that have addressed groundwater have done so
minimally, but without considering most of the unique issues and
problems that exist for groundwater.' The only international treaty or
1. E.g., Maria Laura Mazza, A Treasure Underfoot, TIERRAMiRicA - ACCENTS, Nov.
4, 2003, http://www.tierramerica.info/nota.php?lang=eng&idnews=2111&olt=280 (last
visited Apr. 10, 2010).
2. Michela Miletto & Roberto Kirchheim, The Invisible Resource - Transboundary
Aquifers: An Opportunity for InternationalCooperation, Org. of American States, 3
Policy Series 1 (2004), availableathttp://www.oas.org/dsd/policyseries/3_eng.pdf.
3. Press Release, United Nations Univ., Sharing Water, Sharing Responsibilities Better Insts. for Transboundary Water Cooperation in Times of Climate Change (Nov.
2008)
available
at
http://www.unwater.unu.edu/file/press+releaseTB+workshop-web.pdf.
4. MERCOSUR is the name for the common market established between
Argentina, Brazil, Paraguay, and Uruguay by the Treaty of Asunci6n. See generally
Treaty of Asunci6n, ch. IV art. 23, Mar. 26, 1991, 30 I.L.M. 1041, available at
http://www.sice.oas.org/trade/mrcsr/mrcsrtoc.asp.
5. See generallyYoram Eckstein & Gabriel E. Eckstein, TransboundaryAquiers:
ConceptualModels for Development of InternationalLaw, 43 GROUND WATER 679, 680-
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agreement that directly addresses a transboundary aquifer is between
Switzerland and France, which manages the Franco-Swiss Genevese
Aquifer. 6 Because of the general shortage of guidance for the four
states overlying the Guarani aquifer and other interested parties, the
way the parties manage the aquifer could have profound influence on
the future approaches to other transboundary aquifers and
groundwater systems in the rest of the international community.
Part II of this paper provides important general background
information about the Guarani Aquifer. 7 Part III follows with a
discussion of the joint effect to reach a framework for managing the
aquifer through the creation and launch of the Environmental
Protection and Sustainable Development of the Guarani Aquifer System
Project ("Guarani Aquifer Project") in 2003.8 A variety of international
entities and donors, besides the four Guarani riparian nations, are
involved in the project.9 The initial target completion date was in 2007,
but delays pushed it back until 2009.10
To succeed in its mission, the project coordinators and directors
must balance the differences in legal systems, attitudes, and foundations
that exist between the various riparians, which Part IV examines." Part
V consists of an analysis of the well-founded principles of international
water law and how they may be adapted to groundwater.' 2 The success
of the multidisciplinary and cooperative project as well as the
development of a legal framework for the Guarani Aquifer can serve as
a model for other future negotiations and projects concerning
transboundary aquifers and groundwater systems around the world.
Such a development would be a significant advancement for the
relatively young field of international groundwater law.
81 (2005) [hereinafter Eckstein & Eckstein, Models] (discussing the history of
groundwater under international law and noting that it has traditionally either been
omitted or been a secondary focus of the agreement).
6.Gabriel E. Eckstein, Protecting a Hidden Treasure: the U.N. International Law
Commission and the InternationalLaw of Transboundary Ground Water Resources, 5
SUSTAINABLE DEv. L & POL'Y 5 (2005) [hereinafter Eckstein, Hidden Treasure]; see also
Eckstein & Eckstein, Models, supra note 5, at 681 (noting that the agreement, which
covers both the recharge of the aquifer and water extraction, was negotiated at the local
level, instead of internationally between the French and Swiss governments).
7. See infra Part II.
8. See infra Part III.
9. John Eriksson & Peter Rogers, An Independent Evaluation of the World Bank's
Support of Regional Programs.-Case Study of the GuaraniAquifer Project; vi (The
World Bank Independent Evaluation Group, Working Paper Report No. 39287, 2006),

http://wwwat
available
wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2007/03/30/000
020953_20070330100058/Rendered/PDF/392870LACOGuaraniAquiferProjectOl PUBL
ICl.pdf
10. Id. at vii; see also Implementation Completion and Results Report (Document of
the World Bank, Report No. ICR00001198, July 31, 2009), available at http://www-

wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2009/08/13/000
333037_20090813231853/Rendered/PDF/ICRI1980P068121ICOdisclosedO8l12191.pdf
11.
12.

See infraPart IV.
See infa Part V.
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I. OVERVIEW OF THE GUARANI AQUIFER
Underlying parts of Argentina, Brazil, Paraguay, and Uruguay, the
Guarani Aquifer spans an estimated 1.2 million square kilometers and
stores approximately 40,000 cubic kilometers of water. 13 More than
fifteen million people live in the area directly overlying the aquifer and
more than fifty million live in the region, when including the areas
beyond the outer edges of the system that are either directly or
indirectly influenced by the aquifer. 4 As this number continues to
grow in the region, more and more people will become dependent
upon the Guarani Aquifer and will be affected by its management.
A. HIGH WATER QUALITY

With 90% of the aquifer's water believed to be potable, the Guarani
has major potential as a source of drinking water.' 6 Not only is the
potable volume of the aquifer enough "to supply the entire population
of Brazil for 3,500 years," 7 but also the quality of the water itself is
excellent, and normally does not require chemical treatment. 8 This is
partially due to the relative isolation of the aquifer waters from impacts
on the surface, as surface impacts and actions generally affect the water
quality in aquifers. 9 However, the main factors contributing to the
high quality of the Guarani water are the natural processes that take

13. Claudio R. Gutierrez, The GuaraniAquifer, in WATERSHED MANAGEMENT:
WATER RESOURCES FOR THE FUTURE, 145, 146 (Larry Tennyson & Pier Carlo
Zingari eds., 2003).
14. Stephen Foster, Karin Kemper, Hector Gardufio, Ricardo Hirata, & Marcella
Nanni, The GuaraniAquifer Initiativefor TransboundaryGroundwaterManagemen4 5
Collection
No.
9,
2006),
(World
Bank,
GW-MATE
Case
Profile
http://siteresources.worldbank.org/EXTWAT/Resources/46021221210186345144/GWMATEEnglish-CP.09.pdf.
15. Press Release, World Bank Group, Multilateral Initiative to Manage South
America's Largest Groundwater Reservoir Launched (May 23, 2003),
available at
http://www.watemunc.com/gb/WB34_2003.htm (discussing the expectation that the
population in the region of the Guarani Aquifer will continue to grow and become
more dependent on the aquifer's resources).
16. See ISMAEL PIEDRA-CUEVA, CONTEXT AND PERSPECTIVE OF THE PLATA
BASIN
9
(2002),
http://tc.iaea.org/tcweb/abouttc/strategy/thematic/pdf/presentations/RiverBasinMa
nagernent/ContextandPerspectivesofthePlataBasin.pdf.
17. Amy K. Miller, Blue Rush: Is an InternationalPrivatizationAgreement a Viable
Solution for Developing Countriesin the Face of an Impending World Water Crisis?, 16
IND. INT'L & COMp. L. REV. 217, 253 (2005); see also UNESCO INT'L HYDROLOGY
PROGRAMME & THE INT'L ASSOC. OF HYDROGEOLOGISTS, GROUNDWATER BRIEFING:
MANAGING TRANSBOUNDARY GROUNDWATER RESOURCES FOR HUMAN SECURriY 1(2003)
(estimating that the Guarani has the potential to "supply a population of 5.5 billion
people, for 200 years at a .rate of 100 liters per day per person"),
http://www.unesco.org/water/thirdwwf/transboundary- groundwater.pdf.

18. GLOBAL AcTION ON WATER, MANAGING GROUNDWATER RESOURCES: THE GUARANI
AQUIFER
1
(2006),
available
at:
http://www.gefweb.org/projects/focal-areas/iw/documents/GuaranLAquifer.pdf.

19. MARINA RUBIO, INTERNATIONALLY SHARED (TRANSBOUNDARY)
MANAGEMENT
8
(Shammy
Puni
et
al.
http://unesdoc.unesco.org/images/0012/001243/124386e.pdf.

AQUIFER RESOURCES

eds.

2001),
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place within the aquifer system. These natural physical, chemical, and
biochemical processes purify the water as it infiltrates the aquifer from
the surface at various recharge zones.20 The excellent quality of the
Guarani water makes it prime for consumption, and therefore domestic
water supply continues to be the aquifer's main use.21
B. OTHER USES
In addition to utilizing the water's fine quality for drinking water,
the Guarani Aquifer is used for industrial purposes, agricultural
irrigation, and tourism activities.22 In the northeastern part of the
territory overlying the aquifer, irrigation needs are rising, and
consequently, populations in this region are increasingly turning to
groundwater to meet the growing demand.23 As all four Guarani
riparian states continue to develop and industrialize, the industrial
demands for the water are likely to continue to grow as well.
Other important uses ofthe Guarani Aquifer stem from the thermal
properties of the water in certain locations. The water from the aquifer
in these thermal zones ranges from 30'C up to 68'C in some
locations. 24 The thermal waters are used for such diverse purposes as
recreational spa relaxation and agricultural frost-fighting techniques.2 5
The hot water is also valuable for industrial purposes because it can save
companies energy expenses by eliminating the need to heat the water

20. Luiz Amore, The Guarani Aquifer System: An Agreement Towards the
Sustainable Use of an Important Cross-Border Freshwater Reservoir, MILENIO
at
35,
http://www.idrc.ca/uploads/userAMBIENTAL,
Mar.
2004,
S/11484964871mileniol.pdf [hereinafter Amore, Guarani].
21. Eriksson & Rogers, supranote 9, at 2. Additionally, with some of the advances in
science came new concerns that there might be a previously undetected dangerous level
of radioactivity in the otherwise uncontaminated Guarani waters. However, tests
concluded that these concerns about too many radionuclides existing in the aquifer's
waters were unfounded. The total effective amounts of the natural radioactive particles
falls significantly below the amount established for human health and safety. See D.M.
Bonotto & T.O. Bueno, The Natural Radioactivity in GuaraniAquifer Groundwater,
Brazil, 66 APPLIED RADIATION & ISOTOPES 1507, 1520 (2008) (analyzing the
measurements of gross alpha and gross beta radioactivity in groundwater samples from
the Guarani Aquifer).
22. Erikkson & Rogers, supra note 9, at 2.
23. Luiz Amore, Transboundary Management of the GuaraniAquifer System /
Information to Support Sustainable Water Managementfrom Local to GlobalLevels,
PROCEEDINGS MTM-IV, Sept. 2003, at 259, 260, available at http://www.mtm[hereinafter
Amore,
conference.nl/mtm4/docs/259-Amore%20final.pdf
Management].
24. Edson Wendland, Jorge Rabelo, & Jackson Roehring, Potentialsand Problems
Related to the Guarani-Aquiferin South America, TECHNOLOGY, RESOURCE MANAGEMENT
http://www.tt.fh(2006),
88
81,
DEVELOPMENT
&
et al.,
[hereinafter Wendland
koeln.de/publications/ittpub%20303101_10.pdf
Potentials].
25. DRA. OFELIA TUJCHNEIDER, GEOHYDROLOGIC RESEARCH GROUP, GUARANI AQUIFER
SySTEM: A RESOURCE SHARED BY ARGENTINA, BRASIL, PARAGUAY AND URUGUAY, at 23, 25,

http://www.inweb.gr/index.php?option=com docman&task=docdownload&gid=52&I
temid=213 (last visited Apr. 10, 2010).

Volume 13

WATER LAW REVIEW

26
prior to using
uif it. Another
i27 potential use for the thermal qualities of the
aquifer is geothermal energy.
While no such alternative energy use is
currently available, hope remains that scientific advancements will one
day allow the Guarani riparians to utilize the thermal properties as a
clean fuel source.

C. AQUIFER RECHARGE AND DISCHARGE
The Guarani is predominantly a confined aquifer with only 10% of
it unconfined. s
Most of the aquifer's recharge occurs in the
unconfined portion from infiltration at various outcrop zones in parts
of Brazil, eastern Paraguay, and northern Uruguay.
Most of the
identified recharge zones sit along the border of the aquifer.30 The
leading source of recharge for the Guarani is rainwater infiltration that
seeps through the highly permeable layers of rock, soil, sand, and other
earth materials.3 The other important recharge mechanism is indirect
recharge in which "water drain[s] into the aquifer as part of surface
drainage" and below surface stream-flow. 2 Overall, researchers believe
the Guarani has a high rate of recharge that creates the potential for
the aquifer to sustainably meet the water needs of an estimated 360
million people.3 3
Generally, researchers are less familiar with the Guarani Aquifer's
discharge zones than its recharge areas. Speculations put discharge
from the aquifer occurring by way of "locally rejected recharge" waters.
along most of the system's recharge zones.3 4 Researchers believe some
connections exist between the Guarani's discharge via base-flow and
river in the region, such as the Parand River and the Uruguay River, as

26.

See generally id.at 24-28 (providing several different uses for the geothermal

resources).

27. See generallyid. (providing several different uses for the geothermal resources).
28. Abel Pesce, Thermal Spas: An Economical DevelopmentAlternative Along Both
Sides of the Uruguay River; GHC BULL., Sept. 2002, at 22, 24,

http://geoheat.oit.edu/bulletin/bu123-3/art5.pdf.
29.
30.
31.

Id. at 22-24; see alsoWendland et al., Potentials,supra note 24, at 84.
See Amore, Management,supra note 23, at 260.
See, e.g., Luis Vives, Eduardo Usunoff, Heraldo Campos & Carlos Fernindez-

Jduregui, PreliminaryNumerical Model of the Regional GuaraniAquifer System and
Information

Management

Proposal

3,

http://www.sigrh.sp.gov.br/sigrh/ARQS/RELATORIO/CRH/CBHPARDO/GUARANI-RP/1031/madrasguarani.pdf; see also Silvana Brandio Fontes &
Osni Jos Pejon, Proposalof a Geo-Environmenta Zoning Method Based on Ottobasin
Compartmentalization, 67 BULL. or ENGINEERING GEOLOGY & THE ENV'T, 555, 561

(2008).
32. Antonio Herman Benjamin, Cldudia Lima Marques & Catherine Tinker, The
Water GiantAwakes: An Overview of Water Law in Brazil, 83 TEx. L. REv. 2185, 2217

(2005).
33. See GlobalEnvironment FacilityProposalforProject Development Funds (PDF)
Block
B
Gran4
at
2,
http://www2.medioambiente.gov.ar/documentos/mercosur/reunionXIII/XIII_anexo
8b.pdf [hereinafter Block B Grant]; see also Wendland et al., Potentials,supra note 24,
at 86.
34. See Foster et al., supra note 14, at 3.
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well as through the wetlands of northeastern Argentina.35 Confirmation
of such connections and methods is but one aspect of the Guarani's
discharge structure that requires further research.
D. THREATS
Beyond learning more about the processes of the discharge zones of
the Guarani, researchers do not understand very much about potential
threats to the aquifer at the recharge and discharge zones, or threats
from other sources and in other areas. For the most part, threats to the
Guarani Aquifer have not reached a critical or severe level to date, but
some areas of the region already do show signs of contamination and
overdraft.3 6 Most of these threats have the potential to produce dire
consequences on the aquifer system if they are not controlled and
prevented. However, the fact that the Guarani Aquifer is still relatively
uncontaminated and pure gives hope that taking preventive measures
to protect it will be an effective and successful strategy, providing more
incentive to implement these preventative measures as soon as
possible.37
The main threats to the aquifer are over-exploitation and
pollution. 38 A related concern of over-exploitation is the drilling of too
many wells, and more importantly, the drilling of poorly designed
wells. 39 One of the ways to prevent over-exploitation and reduce the
risk of pollution is to operate efficient wells that retain a large amount
of water, while also reducing the40 risk of contaminants that seep through
the system and into the aquifer.
Contamination of the Guarani watercourse is a potential major
threat that may come in many other forms in addition to poorly
designed wells. It could result from pollution, particularly in the
aquifer's recharge and discharge areas, from sewage and other poor
waste disposal systems, or from pesticides and fertilizers used in

35. Id; see alsoAmore, Management,supra note 23, at 260.
36. Joshua T. Newton, Case Study, CaseStudy of TransboundaryDisputeResolution:
The GuaraniAquifer, (Oregon State University College of Science, Program in Water
at
1,
available
at
Transformation),
and
Management
Conflict
http://www.transboundarywaters.orst.edu/research/case-studies/Documents/guarani_
aquifer.pdf; see also Benjamin et al., supranote 32, at 2218 (stating that "[s]tudies have
shown that the waters of the Guarani Aquifer are still free from contamination");
WORLD BANK, LATIN AMERIcA ENVIRONMENTAL PROTECTION AND
DEVELOPMENT OF THE GUARANI AQUIFER SYSTEM PROJECT 7 (2002),

SUSTAINABLE

available at
http://www00
2/0 7 /03/O00
wds.worldbank.org/extemal/default/WDSContentServer/DSP/IB/2
094946_02060104010962/Rendered/PDF/multi0page.pdf [hereinafter WORLD BANK,
PROJECT].

37. See generally WORLD BANK, PROJECT, supra note 36, at 5-6 (discussing the
general threats facing the Guarani Aquifer if a "business-as-usual" approach to use of the
aquifer is taken and noting the need for a legal management framework to prevent
such approach).
38. See id. at 5.
39. See generallyWendland et al., Potentials,supra note 24, at 87.
40. See id.
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agriculture. 4' Because the water flows slowly, and so much of the
aquifer is confined, the Guarani Aquifer is actually quite vulnerable to
pollution and contamination.4 2 While the aquifer system is a natural
filter resulting in a very pure and high quality water resource, this
process takes many, many years.43 The costs, in terms of both money
and time, to treat an aquifer the size of the Guarani for contamination
would be enormous. 44
Additionally, many have trepidations about changes in land use in
the region, because soil usage seems to influence the aquifer's recharge
process.45 For example, some researchers have concerns about whether
or not eucalyptus tree plantations, which are common in some areas
surrounding the Guarani, detrimentally harm the soil's ability to filter
many of the contaminating elements that would otherwise percolate
into the aquifer.46 Other land use changes, including intensification of
livestock grazing, deforestation, and conversion of pastures to maize
and soya farming, also threaten the soil and land composition that is so
important to preserving the high quality of the Guarani waters.4 v
The backdrop to many of the challenges facing the Guarani
riparians, regarding preventing harm to the aquifer, is the issue of
whether water should be public or private property. This relates
directly to the issue of who has a right to the aquifer's water resources.
A concern in the region is that non-riparian countries will gain access to
the aquifer and exploit its resources for their own gain, potentially to
the detriment of the local population. 48 The perfect example of such a
concern is a growing apprehension that the United States may be trying
to establish a stake in the aquifer. 49 The United States has heightened
the regions' fears by increasing its presence in Paraguay, allegedly
guarding against possible terrorist activities in the area.5 0 While such
fears might not be rational, many in the riparian countries believe the

41. See, e.g., id.; see also Mazza, supra note 1 (listing many of the known concrete
problems and threats to the Guarani Aquifer).
42. See Benjamfn et al., supra note 32, at 2217.
43. See, e.g., Block B Grant,supra note 33, at 2 (noting that the quality of the water
due to the natural biogeochemical filtering process that occurs in groundwater is
significantly higher than the quality of water withdrawn from lakes, rivers, and other

traditional sources).
44.

See WORLD BANK, PROJECT, supra note 36, at 5.

45. See E. Wendland, C. Barreto, & L.H. Gomes, Water Balance in the Guarani
Aquifer Outcrop Zone Based on HydrogeologicMonitoring,342 J. HYDROLOGY 261, 266
(2007) [hereinafter Wendland et al., Water].
46. See id.; see also INT'L FINANCE CORP., CUMULATIVE IMPACT STUDY: URUGUAY PULP
MILLS, ANNEX B: PLANTATIONS B4.7 (2006) (noting that since eucalyptus trees are
shallow rooted and they draw most of their water from shallow runoff or very shallow
groundwater, they are probably not harming the Guarani Aquifer, but further studies
are warranted).
47. See.Foster et al., supra note 14, at 7.
48. See Kelly Hearn, ConspiracistsAllege U.S. Seizing Vast S. American Reservoir,
NAT'L

GEOGRAPHIC

NEWS,

Aug.

28,

http://news.nationalgeographic.com/news/2006/08/060828-guarani_2.html.
49. See id.
50. See id.

2006,
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concerns are very real and serious. Some of the governments have even
developed war plans and strategies for confronting and defending
against a military invasion by a non-riparian seeking to gain control of
the Guarani.5 ' Whether legitimate or not, protecting the Guarani
Aquifer from international incursions and exploitation is a high priority
for the riparians.
As with most aquifers, the Guarani riparian states face the challenge
of discovering new information about the system, which is necessary in
order to deal with this variety of threats. The area of the aquifer system
extends from the large and relatively well-understood Parani Basin to
the smaller and less-understood Chaco-Paranfi Basin.52 Awareness of
the transboundary nature of the aquifer itself, is a relatively recent
advancement of the past couple decades.5 3 The riparians used to
believe that there were three separate aquifers, known as the
Tacuaremb6 Aquifer in Uruguay and Argentina, the Botucatu Aquifer
in Brazil, and the Misiones Aquifer in Paraguay.54 With the new
revelation that the aquifers constituted a single giant aquifer, the four
riparians gradually began to understand the importance of cooperating
and working together when dealing with the aquifer.5 The riparians
showed their unity by renaming the aquifer after the Guarani
indigenous tribe, who has lived in the region for centuries.56 This
helped foster a spirit of cooperation that continues to be a vital role in
the effectiveness of negotiations for a management framework and the
enhanced understanding of this complex aquifer systemY.
II. THE GUARANI AQUIFER PROJECT
The negotiations between the Guarani riparians began in Sao Paolo
in 1999 when they held a workshop to discuss a management
framework of the aquifer.5" This workshop spurred a series of meetings
in early 2000 in which the four riparians met with non-governmental
university
organizations,
international
("NGOs"),
organizations
representatives, state/provincial representatives, and others to discuss
undertaking the challenging task of negotiating a management
framework for the aquifer. After deciding on the format and structure
51. SeeJos6 Esteban Castro, Water Struggles, Citizenship and Governance in Latin
at
available
74-75
(2008),
72,
51
DEv.
America,
http://dx.doi.org/10.1057/palgrave.development.1100440.
52.Henrique de Almeida Pereira, Transboundary GroundwterManagement in South

(2008),
Identifying Barriers for Policy Implementation 2
America:
http://www.inweb.gr/twm4/abs/PEREIRA%20Henrique%20de%20Ameida.pdf.
53.

See, e.g., Miller, supra note 17, at 253 (noting that understanding

the

interrelationship of the various parts 'of the Guarani Aquifer underlying the four
riparians is a recent discovery by scientists of the last twenty to twenty-five years and
policy makers even more recently acknowledged its transboundary character).

54.
55.
56.
57.
58.
59.

See, e.g., Foster et al., supranote 14, at 2.
See id. at 6-7.
See Miller, supra note 17, at 253.
See id.at 253-54.
See Newton, supranote 36, at 4.
See idat 4; see also Amore, Management,supra note 23, at 259.
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of the desired project, the four riparians officially signed the agreement
initiating the Environmental Protection and Sustainable Development
of the Guarani Aquifer System Ptoject. 60 The Guarani Aquifer Project is
now the focal point of ongoing negotiations for the development of a
legal and institutional framework to manage the Guarani Aquifer.
Since the project is preventive in nature (as opposed to corrective or
remedial), regional cooperation and coordination is essential due to
the transboundary character of the aquifer. 6' This means that the duty
to cooperate is a fundamental obligation for the riparians and is at the
core of the project.
A. PAST COOPERATION IN THE REGION

One of the strengths of the Guarani Aq2uifer Project is the history of
cooperation between the riparian states.
Cooperation is a critical
ingredient for the effective negotiation and agreement of international
treaties, particularly those that relate to environmental issues, such as
water resources, because they necessarily require some relinquishment
of state sovereignty by the parties.6 3 Such a cooperative spirit is nothing
new for the recent history of the four riparians of the Guarani Aquifer.'
Not only are all the countries members of the Organization of
American States, but they also make up the MERCOSUR Southern
Cone Common Market, a trade agreement in existence since the
signing of the Treaty of Asunci6n in 1991.65
Additionally, Argentina, Brazil, and Paraguay were all involved in
the negotiating process that ultimately led to the treaty covering the La

60.
61.

See Amore, Management,supra note 23 at 261.
Erikkson & Rogers, supra note 9, at 6; see also Block B Grant,supra note 33, at

1.
62. SeeGutierrez, supranote 13, at 148.
63. See generally Bryan A. Green, Lessons from the Montreal Protocol-Guidance
for the Next InternationalClimate Change Agreement 39 ENVTL. L. 253, 259 (2009)
(discussing the important role cooperation amongst nations played in coming to an
effective international environmental agreement to address ozone depletion); see
generally Kevin Watkins, Chapter 6: Managing Transboundary Waters, in HuMAN
DEVELOPMENT
REPORT
203,
203-31
(2006),
available
at
http://www.unwater.org/downoads/HDR_2006 Chapter_6.pdf
(explaining
and
analyzing the role of cooperation in avoiding conflicts over resources as well as
improving the effectiveness of agreements managing resources); see also Benjamin et
al., supra note 32, at 2211 (noting that because of uncertainties about transboundary
aquifers, it would be difficult to protect the Guarani Aquifer without cooperation
between all the riparians).
64. See WORLD BANK, LATIN AMERICA - GUARANI AQUIFER PROJECT 2 (2001), available
at
http://wwwwds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2001/03/31/000
094946_0103300601005/Rendered/PDF/multi0page.pdf [hereinafter WORLD BANK,
LATIN AMeRicA].
65. Organization
of
American
States,
http://www.oas.org/en/member states/default.asp (last visited Apr. 10, 2010); Treaty
of Asunci6n, ch. IV art. 23, Mar. 26, 1991, 30 I.L.M. 1041, available at
http://www.sice.oas.org/trade/mrcsr/mrcsrtoc.asp.
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Plata River Basin in 1967.6 This treaty created the Intergovernmental
Coordinating Committee ("CIC") to govern and manage the river
basin.6 7 The Guarani Aquifer riparians' continued cooperation with the
management discretion of the CIC in recent decades is further
evidence of the ability of these countries to work together.6 This spirit
of cooperation in the region is the first step towards reaching a
consensus on a management framework for the Guarani Aquifer, but it
alone, does not ensure the sustainability of the aquifer.69 The riparians
need to build upon the cooperation between the nations themselves
and expand it to include all levels of society: state/provincial
governments, local municipalities, and even the general populations.
Such a multi-faceted approach is necessary to ensure that any
agreement is effective and not merely empty rhetoric.
B. STRUCTURE OF THE PROJECT

The Guarani Aquifer Project is only the first step towards achieving
the long-term objective of "the sustainable, integrated management and
use of the Guarani Aquifer System."70 The focus of the project is "to
support [Argentina, Brazil, Paraguay, and Uruguay] in jointly
elaborating and implementing a common institutional and technical
framework for managing and preserving the Guarani Aquifer System
for current and future generations."7 ' The short-term objectives of the
project are: (1) to enhance a technical knowledge of the Guarani
Aquifer; (2) to implement a system to monitor wells and other
information on the aquifer; (3) to elaborate a Strategic Action Plan and
Transboundary Diagnostic Analysis; and (4) to develop a proposal that
factors in the water policies of each of the riparians for the coordinated
management framework to reduce threats to the aquifer.7 2
These objectives are ambitious, but a host of international and
regional entities aid the riparians in executing the project. The
executing agency is the Organization of American States ("OAS"), and
the implementing agency is the World Bank.73 The main source of
funding for the project comes from the Global Environment Facility
("GEF"), which contributed over $13 million dollars to the project.

66. Water Management and Climate Change: Lessons from Regional Cooperation,
PoLIc SERiES No. 9, (Org. of Am. States Dept. of Sustainable Dev., Washington, D.C.),
Mar. 2006, at 2, availableathttp://www.oas.org/dsd/policy-series/9-eng.pdf.
67. Id.
68. See id.
69. See Pereira, supranote 52, at 1.
70. WORLD BANK, PROJECT, supra note 36, at 3.
71. Id.
72. See Guairani Aquifer System: Environmental Protection and Sustainable
Development of the GuaraniAquifer System, WATER PROJECr SERIEs No. 7 (Org. of
American States Dept. of Sustainable Development, Washington, D.C.), Oct. 2005, at 2,
http://www.oas.org/dsd/Events/english/Documents/OSDE_7Guarani.pdf
[hereinafter GuaraniAquiferSystem].
73. Erikkson & Rogers, supra note 9, at vi.
74. Id.
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Additional participants include the International Atomic Energy
Agency ("IAEA") and the German and Dutch governments who serve as
advisors and assist with the implementation of some aspects of the
project. 75 The involvement of the local communities in the aquifer
region and the local governments or municipalities, as well as NGOs
and regional academic institutions, are indispensable elements for the
project to succeed, because these participants inevitably play a vital role
in the testing and implementation of any institutional changes and
management policies.
The responsibilities and roles of the World Bank and the OAS, as
the implementing and the executing agency respectively, somewhat
coincide. 76 The World Bank provides "overall fiduciary and substantive
oversight," but the OAS also serves as a fiduciary as it bears
responsibility to the World Bank and GEF to ensure that the project
adheres to Pertinent policies, procedures, and regulations at the lower
local levels.
The Steering Committee is at the head of the Guarani Aquifer
Project's structure. Comprised of three representatives from each
riparian nation, covering the ministries for water resources,
environment, and foreign relations, the Steering Committee operates at
the national secretary or ministerial level.78 It meets twice a year to
approve policies,
strategies, and programs for the implementation of
79
the project.
The General Secretariat and other senior officials operate under the
direction and control of the OAS and the Coordination Council. 80 The
General Secretariat manages the day-to-day operations of the project,
but must seek the Steering Committee's approval for even minor
decisions. 81 The OAS directs and hires the General Secretariat staff and
assigns an OAS officer who will work in conjunction with the General
Secretariat to oversee the project's ground operations from Buenos
Aires.8 2 The Coordination Council meets on a quarterly basis and
makes reports to the Steering Committee on the progress of the
project. 83 Essentially, it serves as a link between the General Secretariat
and the Steering Committee, relaying instructions and directives from

75.

See GuaraniAquifer System, supra note 72, at 2.

See generally FOOD AND

AGRICULTURE ORGANIZATION OF THE UNITED NATIONS, PREPARING FOR
THE NEXT GENERATION OF WATERSHED MANAGEMENT PROGRAMMES AND

PROJECTS: WATER RESOURCES FOR THE FUTURE 147 (Lanry Tennyson & Carlo
Zingari eds., 2006) (explaining that the Dutch involvement in the project is through the
Netherlands Water Partnership, and the German involvement is via the Federal Institute
for Geosciences and Natural Resources ("BGR")).
76. Erikkson & Rogers, supranote 9, at vi.
77. See id.
78. Id. at 19.
79. Id.
80. Id.
81.

See WORLD BANK, PROJECT, supranote 36, at 23.

82. Erikkson & Rogers, supranote 9, at 20.
83. Id. at 19.
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the latter to the former.84
Serving under the General Secretariat at more local levels are four
National Project Executing Units ("NPEU"), with one in each riparian
These agencies review and implement their respective
nation. 85
country's developed polices.86 Officials charged with the management
of their country's water resources also typically head their country's
NPEU as the project national coordinator.8 Additional members of the
NPEUs come from a variety of entities, including national and local
government agencies, NGOs, academic institutions, or even from the
general public. 88 The NPEUs are vital to the implementation of the
project at the local level and are essential to the success of the project as
a whole.
The World Bank Independent Evaluation Group estimated the total
cost of the project to be about $27 million, with half the funds
originating from the GEF grant.89 The four riparians and the other
various international actors involved in the project provide the
90
remaining funds of about $12 million and $1.4 million, respectively.
While this is a considerable amount of money, maintaining financial
responsibility and allocating funds efficiently are ongoing challenges for
This predicament escalated as difficulties reaching
the project.
contractual agreements to perform various parts of the pro ect arose,
These
and ultimately delayed the execution of the project.
to
Secretariat
General
the
forced
eventually
delays
contractual
there
that
review
project
midterm
2006
announce at the February
would be an extension of the project by two years, from 2007 to 2009.92
C. THE SEVEN COMPONENTS

The Guarani Aquifer Project consists of seven interrelated
components, each having a different aspect of the overall mission.
These seven components form the backbone of the project and attempt
to methodically address the various issues that are essential to achieving
the long-term objective. Designed to foster a better comprehension of
the form, structure, and behavior of the Guarani, as well as its use,
preservation, and relationship with local communities, the seven
components are important tools for moving forward with the
development of ajoint management framework for the aquifer.

84. Id.
85. Id. at 20.
86. Id.
87. Id.
88. Id.
89. Id. at 21.
90. Id.
91. SeeId.
92. Id.at 25 (noting that the Guarani Aquifer Project was scheduled to conclude in
March of 2007, but the prolonged contracting processes forced the project to be
extended for two more years).
93. See GuaraniAquiferSystem, supranote 72, at 2.
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1. Component I
Component I covers "Expansion and Consolidation of the Current
Scientific and Technical Knowledge Base of the Guarani Aquifer
System." 4
Before proceeding with the establishment of a joint
framework to manage the Guarani Aquifer, the riparian nations
recognized the need for a "unified and consistent knowledge base,"
particularly one that included an understanding of the fundamental
hydrological systems in the aquifer.95 Some information about the
aquifer was available prior to the project, which was provided by several
universities in the region that had previously conducted research of the
system. 96 Because of the need for greater knowledge before many of
the other components could be effectively undertaken and addressed,
Component I was vital to the launch of the project in 2003. Two private
firms, Lavalin and Tahal,97secured contracts to conduct the research
specified in Component I.
The objective of the Component I is simply to "synthesize, analyze,
and expand the existing knowledge base related to the Guarani Aquifer
System in the four countries. 9 8 Essentially, the task requires mapping
or charting the volume of the aquifer, the exact borders of the*aquifer,
the technical and chemical quality of the water, the general flow of the
water, and the interactions between ground and surface waters. 99 This
also includes building on the understanding of the threats to the
aquifer by investigating pollution of the aquifer, assessing the extent of
contamination, and creating an inventory of both public and private
wells. 0 ° The component also includes a technical and socio-economic
evaluation of the aquifer's vast potential with a focus on current and
future uses. 10 1 Such an assessment could lead to an early identification
of new technologies that may increase the efficiency of the aquifer.
2. Component II
Component II, the 'Joint Development and Implementation of the
Guarani Aquifer System Management Framework," forms the core of
the Guarani Aquifer Project and depends on information from each of
the other components. 01 2 Its specific objective is to develop the
94. Id.
95. RUBIO, supra note 19, at 20 (referencing a UNECE survey of transboundary
aquifers and other studies that confirmed the need for a prerequisite knowledge base).
96. See Block B Grant,supra note 33, at 10 (noting that the academic institutions
conducting research on the Guarani prior to the Guarani Aquifer Project were the
Universidad Nacional del Litoral and Universidad de Buenos Aires (in Argentina), the
Universidade Federal do Parand (in Brazil), the Universidad Nacional de Asunci6n (in
Paraguay), and the Universidad de la Repfiblica Oriental del Uruguay).
97. See Erikkson & Rogers, supranote 9, at 9.
98.

WORLD BAN, PROJECT, supra note 36, at 43.

99. Erikkson & Rogers, supranote 9, at 9.
100. See, e.g., GuaraniAquiferSystem, supranote 72, at 2.
101. SeeWORLD BANK, PROJECT, supra note 36, at 43.
102. GuaraniAquifer System, supra note 72, at 2; WORLD
supranote 64, at 4.
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institutional, technical, financial, and legal management framework for
the Guarani Aquifer.10 3 The data and information collected from other
components must support the framework, and this requires a
coordinated and improved system of gathering information, arranging
the data, and creating joint strategies for both localized and generalized
management functions.'04
Important steps to completion of Component II are the creation
and implementation of a Strategic Action Plan ("SAP") and a
Transboundary Diagnostic Analysis ('TDA") .
The SAP is an
articulated plan of necessary actions for achieving the project's longterm goal of sustainable management the Guarani Aquifer. 6
It
includes many aspects of the other components and combines them to
help form the management framework. The TDA is an assessment of
the primary threats to the aquifer, and it particularly evaluates the
threats to the structure and the locations that are in urgent need of
attention due to current vulnerabilities. 0 7 While the SAP combines
many analyses in an effort to develop a coordinated and comprehensive
management strategy, the TDA focuses on legal and social analyses of
the border areas between countries. These complicated tasks are also
partially responsible for the two-year delay of the completion of the
0
project."
'
3. Component III
Component III covers "Public and Stakeholder Participation,
Education and Communication."' 09 People often describe aquifers as
invisible or hidden resources as they lie beneath the ground and are out
of the public's sight. 1 As a result, public awareness and appreciation
for the value and potential of aquifers are relatively low when compared
to other water resources, such as lakes and rivers. Component III of the
project seeks to correct this dilemma by providing information about
the Guarani Aquifer to as many people in the region as possible. In
doing so, the desired result is increased practical involvement of the
stakeholders of the aquifer in the decision-making process affecting the
Guarani.111

Although the tasks in Component III may seem relatively easy
compared to those in the other components, some community
organizations and NGOs posed a challenge to the success of the public

103. WORLD BANK, PROJECT, supra note 36, at 44.
104. See WORLD BANK, LATIN AMERICA, supranote 64, at 4.
105. GuaraniAquiferSystem, supra note 72, at 2-3.
106. Id. at 2.
107. See WORLD BANKx, PROJECT, supra note 36, at 3.
108. SeeErikkson & Rogers, supra note 9, at 12.
109. WORLD BANK, PRoJECT, supra note 36, at 12.
110. See Miletto & Kirchheim, supra note 2, at 1; see Eckstein, Hidden Treasure,
supranote 6, at 5.
111. GuaraniAquifer System, supra note 72, at 3; WORLD BANK, LATIN AMERICA,
supranote 64, at 4.
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awareness and participation campaign.12 These private campaigns
promulgated incorrect information about dangerous theories, such as
foreign powers using the Guarani Aquifer Project to gain access to and
steal the waters of the aquifer. 11 3 While damaging initially, the Guarani
Aquifer Project seems to have recovered from the negative publicity
created by such theories, in part due to small projects funded by the
Citizens' Fund." 4 This funding mechanism has been very successful in
distributing money to NGOs and academic institutions that engage in
educating the public and raising awareness of the project." 5
4. Component IV
In order for a sustainable management framework to be effective,
ongoing analysis and monitoring of the aquifer are essential.
Component IV, "Project.Monitoring and Evaluation, and Dissemination
of Project Results," seeks to generate and implement the necessary
measures to help track, analyze, record, and verify the progress of the
project. 1 6 In this way, the Guarani Aquifer Project seeks to adhere to
the principle of regularly exchanging information and data." 7 This
component entails coordination between the different riparians, as well
as coordination within each country between local and national levels.
Riparians need to efficiently disseminate information and data to each
of the entities involved to maintain cooperation between the parties,
and also to help replicate any programs throughout the aquifer that are
producing successful results. 8 To help track the progress of the
project across international boundaries, as well as the condition of the
water throughout the aquifer, a uniform system of monitoring is
necessary.
5. Component V
Component V involves the "Development of Management and
Mitigation Measures within Identified 'Hot Spots.""' 9 The objective of
this part of the project is to develop and test specific techniques and
procedures dealing with management of the aquifer, prevention of
possible threats, assorted uses of the water, and ways to promote
stakeholder and public involvement in the management practices of the
aquifer. 20 To accomplish this objective, the project identified and
defined four critical zones, each involving different problems and
issues. The Guarani Aquifer Project then set up a priority "pilot
112. See Erikkson & Rogers, supra note 9, at 10.
113. See id.at 13.
114. See id.
115. See id.
116. See, e.g., GuaraniAquiferSystem, supranote 72, at 3.
117. Seeid.
118. See, e.g., WORLD BANK,PROJECT, supra note 36, at 50.
119. Id.at 56.
120. See, e.g., WORLD BANi, LATIN AMERICA, supra note 64, at 5; see also Miletto &
Kirchheim, supra note 2, at 3 (discussing the focus of the Guarani Aquifer Project).
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project" in identified critical zones to assess the nature of that particular
problem, increase the understanding of it, and develop practical
mechanisms and practices to address, manage, and mitigate the
problem.' 2'
The first of two transboundary pilot projects is located at Concordia,
Argentina and Salto, Uruguay, two bordering cities. 2 2 This region has
numerous thermal zones, and as a result, the project centers on
studying the sustainable management of the thermal waters. 2 1 Salto is
home to the most advanced thermal spa recreation industry in the
K 24
MERCOSUR.
In contrast, Concordia has only recently begun to
utilize the thermal properties of the Guarani Aquifer water for tourism
purposes. 25 This dichotomy permits the pilot project to study both the
advanced uses and effects of the thermal water and tourism, as well as
the most efficient and practical means to develop thermal industries in
new areas. 126 Due to the focus on thermal water of the Concordia-Salto
project, the pilot project
closely relates to Component VI of the
1 27
Guarani Aquifer Project.

The other transboundary pilot project is located at Rivera, Uruguay
and Santana do Livramento, Brazil. 128 This region is a very urbanized
recharge zone with high water use from the aquifer. The focus of the
Rivera-Livramento pilot project is to develop, implement, and test a very
localized joint management framework. 29 The pilot project seeks to
evaluate mechanisms to remedy some of the common problems and
threats that the aquifer as a whole faces. The Rivera-Livramento pilot
project monitors potential risks to see how they respond to various
localized management mechanisms that one130could replicate on a grand
scale and apply to other areas of the aquifer.
Another pilot project is located entirely in Riberao Preto, Brazil.
This is an urbanized zone with marked evidence of over-exploitation,
making it prime for studying ways to mitigate such a threat.13 Another
benefit of conducting a pilot project in this region is the opportunity to
address other environmental threats in the midst of a diversity of uses
for the land and the aquifer. 3 2 As a result, this pilot project provides
the opportunity to study the threats and problems of localized pollution

121.
122.

See GuaraniAquiferSystem, supra note 72, at 3.
Id.

123.

Id.

124. See Foster et al., supranote 14, at 17.
125. Id.
126. See GuaraniAquiferSystem, supra note 72, at 3.
127. See generallyinfia text accompanying notes 138-42 (discussing how component
VI of the Guarani Aquifer Project concerns the geothermal energy potential of the
Guarani Aquifer).
128. See GuaraniAquiferSystem, supra note 72, at 3-4.
129.

See WORLD BANK, PROJECT, supra note 36, at 128.

130. See id.
131. See Vives et al., supra note 31, at 4 (stating that over-exploitation in the Ribeirio
Preto area of Brazil was first identified over twenty years ago).
132.

See WoRLD BANE, PROJEcT, supra note 36, at 131.
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and overdraft in densely populated areas and to experiment
with
133
diverse responses in an attempt to find viable solutions.
The fourth and final priority pilot project is located at Itapfia,
Paraguay, a rural region that primarily uses the land for agriculture and
livestock grazing.1
The Guarani has a large recharge and discharge
zone in this area that exposes the aquifer to pesticides and fertilizers
from the irrigation. 13 The pilot project studies the risks that exist in
such regions of the aquifer and addresses ways to mitigate harm to the
waters. Additionally, changes in land use occur frequently in the Itapfia
area due to deforestation and urbanization. 136 This permits the study of
the technical and economic feasibility of implementing such changes
without detrimentally affecting the Guarani. 1 7 As with the other pilot
projects, the Itapfia project presents a valuable opportunity to research
localized threats and uses of the aquifer in the hope that the region can
subsequently apply successful policies and practices to the aquifer as a
whole.
6. Component VI
Component VI is an "Assessment of Geothermal Energy Potential"
of the Guarani Aquifer.13 s With energy demands in the region
continuing to grow due to the economic development, urbanization,
and population growth, an alternative fuel source such as geothermal
energy from the waters of the Guarani Aquifer would be a wonderful
breakthrough. The four riparians currently use a variety of resources to
meet their energy needs, including oil, hydropower, and ethanol.'39 All
four of the riparians signed the Kyoto Protocol for Global Warming,
and, therefore, have made the commitment to seek clean alternative
sources of energy. 40 Component VI of the Guarani Aquifer Project
seeks to do just that - quantify and evaluate the potential value of the
geothermal qualities of the water in scientific, technical, financial, and
environmental terms.14 1 Unfortunately, results of the studies conducted
thus far seem to indicate that the thermal waters from the Guarani are
not hot enough to produce steam for142power generation without the
assistance of additional energy sources.

133.

See GuaraniAquiferSystem, supra note 72, at 4.

134.
135.
136.

Id.

See WORLD BANK, PROJECT, supranote 36, at 130.
See generally CARLOS GALINDo-LEAL & IBSEN DE GusMAo CAMARA, THE ATLANTIc

FOREST OF SOUTH AMERIcA: BIODIVERSrrY STATUS, THREATS, AND OUTLOOK

291-92, 431

(2003) (discussing deforestation and urbanization of the Paraguayan Atlantic Forest) .

137.

See GuaraniAquiferSystem, supra note 72, at 4.

138.
139.

Id.

140.
141.
142.

See WORLD BANK, LATIN AMERICA, supra note 64, at 2.
Id. at 3.
See GuaraniAquiferSystem, supranote 72, at 4.
Erikkson & Rogers, supranote 9, at 10, 13-14.
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7. Component VII
Finally, "Project Coordination and Management" is the focus of
Component VII. 143 The objective is simply to provide organizational
and administrative support to the rest of the Guarani Aquifer Project.
Included in Component VII are project leadership activities, regional
and local coordination, and international coordination between each of
the riparians.' 44 Additionally, this component "facilitates the liaison
activities to be carried out by the [General] Secretariat and the
operational activities of the coordinating and executing units in the
respective countries ....
Overall, the General Secretariat has been
quite successful 46in its role as the coordinator and manager of
Component VII. 1
D. LOOKING FORWARD

Protection and management of the aquifer does not end with the
conclusion of the Guarani Aquifer Project in 2009.147 Since the longterm objective of the project is the sustainable management of the
Guarani Aquifer for current and future generations, the continued
success and effectiveness of the project will depend significantly on the
legal strength of the framework, and its ability to withstand political
changes and pressures within the region.1"
The management
framework must maintain the same coordination and cooperation
between the local and national governments, while also overcoming any
obstacles that may confront it in the future. The transition from the
oversight of the well-structured Guarani Aquifer Project to some sort of
successor entity will require additional funding, cooperation,
adjustments, and evaluation. It will need to be a gradual process, or the
implemented framework will be difficult to maintain.

m.REGIONAL LAWS
As a transboundary aquifer, any joint management framework of
the Guarani necessarily involves multiple actors with multiple visions,
laws, and philosophies for dealing with the aquifer's water. 149 Overall,
the four riparians have rather similar interests in the aquifer, however
their views of the Guarani waters, and water resources in general, differ
to some extent. One of the main differences varying from nation to
nation involves which level of the government should control natural

143. GuaraniAquiferSystem, supranote 72, at 4.
144. Id.
145. WORLD BANK, LATIN AmRICA, supra note 64, at 5.
146. SeeErikkson & Rogers, supranote 9, at 14.
147. WORLD BANK, LATIN AMEPdCA, supra note 64, at 6.
148. See infra Part V for a discussion on the applicable laws and legal principles that
should be present in the management framework in order to maximize the agreement's
effectiveness.
149. Amore, Managemen4 supranote 23, at 261.
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Another factor to consider when assessing the special interests of
the riparians is the debate regarding whether water should be publicly
or privately controlled. Since Argentina, Brazil, Paraguay, and Uruguay
must agree to reach an effective management framework of the
Guarani, it is important that each country respect differing beliefs about
water resources to avoid derailing the entire process. 5 ' This is
especially the case because "each involved country considers
transboundary issues a matter of national responsibility and
sovereignty," which decreases the chances that one of the riparians
would go forward with a project it viewed as either seizing too much of
its sovereignty or contrary to its national interests. 5
A. ARGENTINA
In the federal system in Argentina, the country's constitution vests
"decision making authority on waters ... with the provinces." 151 Part of
54
this authority includes delegating groundwater management policies.1
However, as is the case with all the riparian nations, the Argentinean
national government retains the power and authority 15to
oversee
5
transboundary watercourses, including the Guarani Aquifer.
While other riparians staunchly oppose the privatization of water,
156
Argentina has privatized some of its water systems with much success.
For example, Argentina contracted with a consortium led by a French
company to privatize drinking water and sewage services in Buenos
Aires, which rapidly improved water availability."" However, despite the
successes of the privatization, the shortcomings overshadowed the
accomplishments, which caused public confidence in water
management to deteriorate. 5 "The common vision of the Argentine
hydric community is that the use of hydric resources must be achieved
in ways to harmonize the social, economic and environmental values
that society attributes to water.', 59 In this shared vision, the citizens of
Argentina determine "the social, economic, and environmental values"
of water in their country. 160 Both privatization of water and public
control can function within this vision of balanced values benefiting all
of society.

150.

Id.

151. See Erikkson & Rogers, supra note 9, at 18.
152. Amore, Management,supranote 23, at 265.
153. Id. at 261; see alsoFoster et al., supranote 14, at 5.
154. Foster et al., supra note 14, at 5.
155. Amore, Management,supranote 23, at 261.
156. See Miller, supra note 17, at 240-41 (describing the improvements in Buenos
Aires that resulted from Argentina's privatization of some of the major water services in
the city, as well as some of the shortcomings of the privatization efforts).
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B. BRAZIL
Brazil has the most advanced water laws of the four riparians; these
laws even include national laws governing groundwater. During the
1990s, demands on Brazil's water resources continued to grow, as did
those throughout the entire region, and Brazil recognized the need to
develop laws that would accommodate the changing landscape. 61 This
led to the revamping of Brazilian water law in 1997 and the adoption of
the National Water Act. 16 2 The National Environmental Policy Act was
already in place at that time, and it imposed a principle of sustainable
use on both surface and groundwater. 63 This recent shift to an
environmental focus in the legal water regime helped increase Brazilian
attention to the Guarani Aquifer, and fostered an understanding of,
and appreciation for, the aquifer's importance to the country.
The Brazilian Constitution of 1988 and the National Water Act
provide that Brazilian waters, both ground and surface, are publicly
owned."
Though Brazil has a federal system of government, the
national government still maintains some control over certain
watercourses, while the states maintain control over others.'65 When
considering transboundary aquifers, the national regulatory framework
in Brazil seems "weak and confusing. " "' While many argue that the
regulatory power for transboundary watercourses lies with the national
government, as opposed to the states, the answer is not clear.'67
Regardless of whether the power to regulate groundwater belongs to
the national or state governments, private ownership of groundwater
does not exist in Brazil.' 6'
C. PARAGUAY

Paraguay, along with Uruguay, is a unitary country that delegates
decision-making
authority for water issues to the national
government. 69 Even with a centralized control of their water issues,
Paraguay lacks comprehensive water laws. 7 ° A few scattered provisions
in various laws address some aspects of groundwater, but for the
most
1 71
part, national legislation on groundwater is still in development.

161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.

See Erikkson & Rogers, supra note 9, at 7.
See id see also Benjamin et al., supra note 32, at 2193.
See Benjamin et al., supra note 32, at 2193-94.
Id at 2196.
Id.
Id. at 2213.
Seeid.at2214.
Seeid.at2207.
Foster et al., supra note 14, at 5.
Id.
Id
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D. URUGUAY
While water laws and policies in Paraguay are still evolving, Uruguay
as a wealthier and more developed nation has made more meaningful
progress in the development of national water laws. The Uruguayan
national government has the power to regulate water issues and the
water code contains the main laws relating to groundwater. 72 Since
2000, Uruguay has allocated management duties of the Guarani Aquifer
between two federal agencies: the Direcci6n Nacional Hidrogrifica
Direcci6n Nacional de Medio
manages quantity issues, and the
73
issues.
quality
manages
Ambiente
A particularly important and sensitive issue in Uruguay is the
privatization of water from the Guarani Aquifer. Based on cultural
roots, many Uruguayans view water as a common good. 74 In fact, the
campaign against water privatization is so strong that in 2004 the people
of Uruguay passed, by a two-thirds margin, a referendum
constitutionally outlawing the outsourcing of water to the private
sector.1 75 Significantly, the referendum was "widely seen as a rejection
of the World Bank-IMF model of market-led economic growth ....
The constitutional reforms even state the right to water is a critical
human right, further strengthening the country's anti-privatization
movement.177 Relating to the Guarani Aquifer, the referendum
expressed the deep concerns of many Uruguayans that the World
Bank's involvement in the aquifer, and the continued presence of U.S.
troops in Paraguay, will ultimately over-privatize the Guarani's
reserves.178

W. INTERNATIONAL LAWS
While transboundary groundwater is an increasingly valuable
resource for meeting the world's water needs and promoting economic
development, very little international law directly addresses it.' 79 "There
are no tried and true models that could be copied from other cases," so
a real need exists for the initial development of a proper integrated
172. Id.
173. Id.
174. See Javier Taks, El Agua es de Todos/Water for All: Water Resources and
Development in Uruguay,51 DEv. 17, 18 (2008).
175. PETER BAKvis, MOLLY McCoy, & TIM SHORROCK, INTERNATIONAL CONFEDERATION
OF FREE TRADE UNIONS, FIGHTING FOR ALTERNATIVES: CASES OF SUCCESSFUL TRADE UNION
(2006),
RESISTANCE TO THE POLICIES OF THE IMF AND WORLD BANK 15

http://www.gurn.info/en/discussion-papers/IFI.pdf.
176. Id.
177. Id.
178. See id. at 15-16; see alsoHearn, supra note 48.
179. See Stephen Foster, Essential Concepts for Groundwater Regulators,
GROUNDWATER: LEGAL & POLICY PERSPECTIVE - PROCEEDINGS OF A WORLD BANK SEMINAR

15, 28 (Salman M. A. Salman ed., 1999).
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Successful and
water management plan and approach to aquifers. 8
effective regulation of transboundary aquifers is especially difficult
because it requires complex collaboration and coordination between
entities, both within
different levels of water and land management
18
each country and among multiple countries. 1
International law relating to surface water, on the other hand, has
made significant advancements in recent history. One advancement
includes the codification of multiple legal principles stemming from

customary international law, which guide various international legal
water regimes. 82 It seems that these basic international water laws and
principles for surface water could work for groundwater as well.
The Guarani Aquifer provides a valuable opportunity to apply these
principles to a major transboundary aquifer. For a working legal
framework within the Guarani Aquifer region and other transboundary
groundwater systems, the international principles must harmonize with
the regional laws that are applicable to groundwater within the various
riparian nations. The discussion below briefly outlines the major legal
adoption of these
principles applicable to surface waters and assesses
183
systems.
groundwater
transboundary
for
principles
A. U.N. CONVENTION ON NON-NAVIGATIONAL USES OF INTERNATIONAL
WATERCOURSES

In 1997, the U.N. General Assembly adopted the Convention on the
Law of Non-Navigational Uses of International Watercourses ("UN
Watercourse Convention").184 This landmark agreement was twenty-five
years in the making, partially because it took the U.N. General Assembly
a long time to devise and agree on the legal principles applicable to
eHowever, the convention limited the
transboundary watercourses,
scope of the agreement such that it only applies to transboundary
groundwater and aquifers that link to surface water systems.18'

This

180. Erikkson & Rogers, supranote 9, at 8; see also Gutierrez, supranote 13, at 145.
181. See Miletto & Kirchheim, supranote 2, at 2.
182. See Miller, supra note 17, at 243-44, 251-52.
183. See infra text accompanying notes 184-200.
184. Gabriel Eckstein, A HydrogeologicalPerspective of the Status of Ground Water
Resources Under the UN Watercourse Convention, 30 COLUM. J. ENVTL. L. 525, 525
(2005) [hereinafter Eckstein, Perspective].
185. Seeid. at530-31.
186. Stephen C. McCaffrey, An Overview of the UN. Convention on the Law of the
Non-Navigational Uses ofInternationalWatercourses,20J. LAND RESOURCES & ENVTL. L.

57, 58-59 (2000); Anna Brown & Nancy Odeh, Towards a Global Transbounday/
Watercourse and Aquifer Agreement (GTWAA) in 15 Papers on International
Environmental Negotiation 7 (William R. Moomaw & Lawrence E. Susskind eds., 2006),
http://www.pon.org/downloads/ienl5.7.Brown0deh.pdf. See also Eckstein, Hidden
Treasure, supra note 6, at 5 ("[A] close review of the definition of watercourse reveals
that the agreement excludes many types of ground water from the Convention's
span."); EiC LODDI, TRANSBOUNDARY AQUIFERS MANAGING A VrrAL RESOURCE, THE
UNILC DRAFr ARTIcLES ON THE LAw OF TRANSBOUNDARY AQUIrERS 13 (Raya Marina

4
4
Stephan, ed., 2009), http://unesdoc.unesco.org/images/0018/00182 /182 31e.pdf
("[RIegarding groundwater, the Watercourse Convention seems limited in its scope.").
See generally Eckstein, Perspective, supra note 184, at 538-39 (discussing groundwater
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means that some groundwater systems that cross an international
boundary, such as the Guarani, can fall outside the scope of the
convention. 7 Despite the likelihood that the Guarani Aquifer falls
outside the scope of the convention, the agreement's principles are still
valuable for the discussion of what law should apply to transboundary
aquifers.
B. DRAFT ARTICLES ON THE LAW OF TRANSBOUNDARYAQUIFERS
When the review of transboundary groundwater laws began in the
early 2000s, the principles from the UN Watercourse Convention served
as a guide and starting point, though significant debate ensued as to the
straight applicability of some of the principles to transboundary
groundwater."' 8 Ultimately, the drafting committee of the United
Nations International Law Commission developed the Draft Articles on
the Law of Transboundary Aquifers 8 9 ("Draft Articles"), which were the
only transboundary
instrument addressing
first
international
groundwater.' 90 Unlike the United Nations Watercourse Convention,
the Draft Articles would have covered the Guarani Aquifer under this
framework.
The Draft Articles contain a couple of significant differences from
the principles elucidated in the United Nations Watercourse
Convention. These differences have actual implications for the Guarani
Aquifer. First, the Draft Articles express the principle of equitable and
reasonable use in terms of "utilization" instead of "use".'' This brings
additional activities under the scope of the articles, such as the means
for extracting water from an aquifer. 9 2 The other significant difference
is that the Draft Articles expand the scope to include any and all.
activities that "have or are likely to have an impact" on the aquifer.193 By
adding this part of the scope to the articles, activities that might not
even involve the use of water could fall under the articles due to the
activities having, an impact on the aquifer. For example, as is the case
with the Guarani, land use can affect the soil and damage the
infiltration recharge process or the aquifer's ability to filter
contaminants.194 Beyond those major differences, the Draft Articles
as a transboundary resource).
187. See Eckstein & Eckstein, Models, supra note 5, at 684-85 (noting that Model E
aquifer systems, such as the Guarani Aquifer, probably fall outside the scope of the UN
Watercourse Convention).
188. See LODD, supra note 186, at 13 (discussing the limited applicability of the UN
Watercourse Convention to groundwater).
189. Gabriel E. Eckstein, Commentary on the UN InternationalLaw Commission's
Draft Articles on the Law of TransboundaryAquifers, 18 COLO. J. INT'L ENvrL. L. &
POL'Y 537, 542-43 (2007) [hereinafter Eckstein, Commentary].
190. MargaretJ. Vick, International Water Law and Sovereignty A Discussion of the
ILC Draft Articles on the Law of TransboundaryAquifers, 21 PAc. MCGEORGE GLOBAL
Bus. & DEv. LJ. 191,195 (2008).
191. See Eckstein, Commenary,supranote 189, at 545.
192. Id.
193. Id.
194. See id.
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endorse the key principles of equitable and reasonable utilization, no
significant harm, sovereignty of the aquifer state, cooperation, and the
regular exchange of information.195 All these principles, or a. variation
thereof, are worthy of incorporation in a legal framework for the
Guarani Aquifer.
C. THE GUARANI AQUIFER LEADING ADVANCES IN THE LAw

Because international agreements such as a joint management
framework for the Guarani are often "the application of general
principles to specific situations," 196 Component II of the Guarani
Aquifer Project provides the best opportunity to balance and apply
principles of international water law to the management of the Guarani
Aquifer. The legal aspect of the management framework to be created
and implemented should adhere to any relevant principles, in addition
to the underlying duty 197
to cooperate, which is already present in the
Guarani Aquifer Project.
For example, the principles of reasonable utilization and no
significant harm strike at the core of the long-term objective of the
Guarani Aquifer Project. 198 Any sustainable management framework
needs to provide for management functions, as well as a standard that
will prohibit excessive and uncontrolled extraction of aquifer water.
These two principles would deter harmful activities and practices, and
provide a foundation for reprisal against those activities that violate the
agreed framework.
A principle centered and focused on "equitable" use of the waters is
not necessary because the aquifer has a large volume of water available
to meet the need of an exceptional number of people. Employing a
principle of reasonableutilization increases the likelihood of reaching
an agreement because it maintains firm guidelines on extraction from
the aquifer, and that principle results in decreased infringement on the
riparians' sovereignty over the resources within their territory. Another
possibility is to adapt and to merge the equitable and reasonable
utilization principle with the Brazilian principle of sustainable use. This
new adapted principle could be stated as "sustainable and reasonable
utilization" of the aquifer's resources.
A sustainable and reasonable utilization principle fits much better
with the unique strengths and characteristics of the Guarani Aquifer.
Protecting the recharge capabilities and processes is a major concern
for the Guarani Aquifer, as well as many other aquifers.199 A vital

195. G.A. Res. 63/124,
3-8, U.N. Doc.A/RES/63/439 (Jan. 15, 2009), availableat
http://daccess-ddsny.un.org/doc/UNDOC/GEN/NO8/478/23/PDF/NO847823.pdf?OpenElement.
196. Lilian del Castillo-Laborde, Emerging Legal Principles for Transboundary
Aquifers
and
the
South
American
Guarani
Aquifer,
http://www.inweb.gr/twm4/abs/DEL%20CASTILLO%20LABORDE%2OLilian2.pdf.
197. See WoRLD BANK, LATIN AMERICA, supranote 64, at 2.
198. See id. at 3.
199. Id. at 2, 6, 8.
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interest to the region is continual use of the resource into the future. A
guiding principle centered on sustainability ensures that protecting the
recharge aspects of the aquifer remains fundamental to any use or
utilization of the aquifer. This added emphasis, when combined with a
reasonableness standard, allows the framework to retain an important
amount of flexibility that is critical for using the framework as a guide
or model for other transboundary aquifers. Furthermore, increased
flexibility helps states affected by the framework retain their sovereignty,
which facilitates a willingness to negotiate and cooperate.
Additionally, because of the vulnerability of aquifers to
contamination, pollution, and other threats that are costly and timeconsuming to reverse, 2°° the legal framework should seek to incorporate
the more stringent "no harm" principle as opposed to no significant
harm. However, in the end, either definition would work to improve
the effectiveness and strength of the management framework.
CONCLUSION
The Guarani Aquifer is an invisible; yet extremely valuable resource.
Sustainable development of the aquifer is vitally important to protect
the aquifer from a host of threats, such as pollution, contamination,
and over-exploitation. As the population in the region continues to
grow2"' and the riparians continue to develop and industrialize, the
threats facing the Guarani will increase. The situation calls for a
preventive management agenda to protect the aquifer for current and
future generations.
The innovative Guarani Aquifer Project is
attempting to answer that call.
The development and implementation of a comprehensive
management framework will be the foundation for sustainable use of
the aquifer, while also mitigating the risks inherent to the watercourse.
However, the successful completion of the Guarani Aquifer Project,
which has already been delayed two years, 2 is but the first step in the
continued protection of the aquifer. For this reason, the framework
must incorporate legal principles that will withstand a succession of
executing, managing, and controlling entities.
The underlying principles should come from those already
developed and applied to surface waters. The Guarani Aquifer provides
a valuable opportunity to take proven and effective international legal
principles for surface waters and then adapt and modify them for
transboundary groundwaters and aquifers.
Development and
application of groundwater principles,, such as sustainable and
reasonable utilization of the aquifer's waters, the obligation not to cause
significant harm to the watercourse, and the ongoing duty to exchange
data and information, would be a groundbreaking development for the

200. See Nora R. Pincus, Groundwaterand InternationalLaw: The Need for Specific
Regulation, 11 U. DENV. WATERL. REv. 313, 317 (2008).

201. SeeFoster et al., supr note 14, at 13.
202. Erikkson & Rogers, supra note 9, at 25.
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legal community. The principles, plus the continued cooperation
between the riparians, could help secure the waters of the Guarani
Aquifer now and into the future. The groundwater principles adopted
for the Guarani Aquifer would provide a framework that could facilitate
transboundary agreements in other regions of the world.

